The application of natural capital accounting in Dutch energy and water policies by Ruijs, A. et al.
VU Research Portal
The application of natural capital accounting in Dutch energy and water policies
Ruijs, A.; Oosterhuis, F.H.; Schenau, S.
2017
Link to publication in VU Research Portal
citation for published version (APA)
Ruijs, A., Oosterhuis, F. H., & Schenau, S. (2017). The application of natural capital accounting in Dutch energy
and water policies. PBL Netherlands Environmental Assessment Agency.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
E-mail address:
vuresearchportal.ub@vu.nl
Download date: 26. May. 2021
The application  
of natural capital 
accounting in 




The application of natural capital 
accounting in Dutch energy and  
water policies
Arjan Ruijs, Frans Oosterhuis and Sjoerd Schenau
The application of natural capital accounting 
in Dutch energy and water policies
This publication can be downloaded from: www.pbl.nl/en. Parts of this publication may be reproduced, providing the source is 
stated, in the form: Ruijs A. et al. (2017), The application of natural capital accounting in Dutch energy and water policies, The Hague, PBL 
Netherlands Environmental Assessment Agency.
PBL Netherlands Environmental Assessment Agency is the national institute for strategic policy analysis in the fields of the environment, 
nature and spatial planning. We contribute to improving the quality of political and administrative decision-making by conducting 
outlook studies, analyses and evaluations in which an integrated approach is considered paramount. Policy relevance is the prime 
concern in all of our studies. We conduct solicited and unsolicited research that is both independent and scientifically sound.
The application of natural capital accounting in Dutch 
energy and water policies
PBL Netherlands Environmental Assessment Agency
The Hague, 2017




Arjan Ruijs (PBL), Frans Oosterhuis (IVM-VU) and Sjoerd 
Schenau (Statistics Netherlands)
Acknowledgements
We would like to thank Cor Graveland (Statistics 
Netherlands), Krista Keller (Statistics Netherlands) and 
Stefan van der Esch (PBL) for their useful comments, and 
Foppe de Haan (SER), Pieter Boot (PBL), Ton van Dril 
(ECN), Rob van der Veeren (Rijkswaterstaat) and Paul 






Summary and main findings 6
FULL RESULTS 
1 Introduction 10
2 Water Framework Directive 12
2.1 Policy objectives 12
2.2  Policy process and policy documents 12
2.3  Environmental accounts for water policy 13
2.4  The role of data from environmental accounts in policy development 14
2.5  Usefulness and limitations of environmental accounts in water policy-making 17
3 Energy Agreement 20
3.1  Policy process of the Energy Agreement 20
3.2  Environmental accounts for energy policy 22
3.3  The role of environmental data in policy development 22
3.4  The added value of environmental account data 25



























| The application of natural capital accounting in Dutch energy and water policies
Summary and main findings
How could environmental accounts contribute to improve 
policy-making, with respect to the sustainable use of 
natural resources? That is the key question in the World 
Bank-led Global Partnership on Wealth Accounting and the 
Valuation of Ecosystem Services (WAVES). Countries that 
already have some experience of environmental accounting 
may provide information to answer this question. 
In a previous study, Oosterhuis et al. (2016) also contribute 
to this by examining the development of environmental 
statistics and environmental accounts in the Netherlands. 
In the Netherlands, environmental statistics have been 
collected since the 1970s, and environmental accounting, 
linked to the system of national accounts, started in the 
1990s. Both the environmental statistics and accounts 
have since continuously developed and expanded. 
Oosterhuis et al. (2016) observe that they are used in 
agenda-setting and in informing, developing, 
implementing, evaluating and improving environmental 
policies for various policy areas. Moreover, they argue  
that translating raw data into policy-relevant insight is 
essential for making maximum use of environmental 
statistics and accounts. This is a task that must be clearly 
allocated as it often requires a kind of expertise and 
research qualifications that differ from those needed for 
development of statistics. Furthermore, to increase the 
scope of application of environmental accounts in policy-
making, various institutional channels should be used to 
link statistics and policy. 
This report examines in more detail how environmental 
accounts have played and still play a role in Dutch policy 
on water (focusing on the Dutch implementation of the 
European Water Framework Directive) and energy 
(focusing on the Dutch Energy Agreement). We assessed 
how the environmental accounts were used in the three 
policy phases of awareness raising, policy preparation 
and policy monitoring. This information may inspire the 
WAVES Partnership countries to develop mechanisms 
and institutions that mainstream the uptake of 
information from the natural capital accounts in their 
policy-making processes.
Water
Integrated Water Resource Management (IWRM) has 
been a key feature of water policy in the Netherlands, 
since the 1980s, and was reinforced after 2000 by the 
implementation process of the EU Water Framework 
Directive (WFD). The core objective of the WFD is to 
achieve a ‘good status’ for surface waters and 
groundwater by 2027, at the latest. River Basin 
Management Plans (RBMPs), Programmes of Measures 
and monitoring programmes have been drawn up to 
realise this objective. Moreover, EU Member States are 
required to prepare an economic analysis of water use, 
for each river basin district, and are obliged to ensure that 
all water users contribute to the recovery of the costs of 
water services.
An assessment of the role of water accounts and water 
statistics in the WFD suggests that this information plays 
an important role in supporting the WFD, but does not 
fulfil all of its envisaged roles. Water accounts have been 
developed by Statistics Netherlands (CBS), as part of the 
environmental accounts system, over the past 15 years.  
A first full National Accounting Matrix including Water 
Accounts (NAMWA) was prepared in 2001, with the 
objective to enable the determination of indicators for 
the support and evaluation of the integrated water policy. 
NAMWA made it possible to monitor the use of water 
resources at the level of economic sectors, to relate this 
use to economic activity (and hence monitor resource 
efficiency and pollution intensity), to analyse water-
related financial incentives, such as taxes and charges  
and to assess the related share in recovering the costs of 
the water services provided. Initially, NAMWA was 
constructed at the national level, but, in 2005, the water 
accounting system was regionalised with separate 
matrices for the Rhine, Meuse, Scheldt and Ems river 
basin districts in the Netherlands.
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To support the implementation of the WFD, the 
information from these accounts currently mainly helps 
for the economic description of the river basins and for 
monitoring the cost-recovery of water services.  
The information is used for showing the present state of 
specific indicators and for monitoring the trend in their 
development, over time. The water accounts provide 
information on the use of water resources and water 
services (including emissions to water) by the various 
economic sectors. Moreover, they show the financial 
contributions to cover the costs of the water used, per 
sector. 
The use of the accounts in analysing scenarios, policies 
and measures, however, has been limited, so far. Initially, 
the water accounts were expected also to be useful for 
modelling the economic impacts of various water policy 
measures, in support of the selection of cost-effective 
measures. However, ultimately, they were never used for 
this purpose. We see several reasons the accounts were 
not used for these purposes. To a certain extent, this may 
be due to a lack of awareness among policymakers about 
the information that these accounts offer and how this 
information could be used for bottom-up policy-making 
and decision-making processes that characterise Dutch 
water policies. More importantly, there may also be a 
mismatch between the information supplied and the 
level of detail required by policymakers (geographically 
and by sector). The implementation of WFD measures,  
to a large extent, is initiated and executed on a regional 
level, and consists of very concrete and specific local 
measures, many of which having a qualitative rather  
than a quantitative character. Economic-environmental 
analysis at this low geographical level would require data 
on a low level of aggregation. 
Energy
The Dutch economy, compared to that of other EU 
countries, is characterised by a relatively energy-intensive 
industry and a large share of fossil fuel in the domestic 
energy supply. The Netherlands already have a long 
history of energy and climate policies. Yet, some years 
ago, growing concern about the lack of progress on CO2 
emission reduction and the use of renewable energy and 
the lack of a long-term perspective in energy and climate 
policy led to a process of consultation and negotiation, 
involving government, business, trade unions and NGOs. 
As a result, in 2013, the Dutch Government, together with 
46 partners, entered into an ‘Energy Agreement for 
sustainable growth’, in which they agreed to share 
responsibility and commitment to achieve a number of 
overarching objectives related to energy saving, energy 
supply and the reduction in greenhouse gas emissions. 
The main objectives of this broadly supported agreement 
are a 1.5% annual energy-efficiency improvement 
(leading to 100 PJ in energy saving by 2020), an increase in 
the share of renewable energy from 4.5% in 2013 to 16% 
by 2023 (14% by 2020), 15,000 new jobs by 2020, and a 
100% sustainable energy system by 2050. Progress 
towards the achievement of these ambitious objectives is 
being made, but their realisation continues to require a 
large amount of effort.
Since the 1970s, energy statistics and environmental 
accounts have been playing a role in analysing and 
monitoring Dutch energy and climate policies. They also 
played an important role in the policy process around the 
Energy Agreement. Before the start of the negotiations, 
they were helpful to raise awareness of the problems that 
had to be dealt with. During the negotiation process, they 
were used to analyse the envisaged effects of the plans; 
the energy accounts were used in the related model 
calculations. Currently, they are still important in 
monitoring the progress of the agreement. The Dutch 
environmental accounts include energy accounts that 
consist of the energy use and supply tables. The energy 
accounts relate to various other environmental account 
modules, such as the air emissions accounts, the physical 
and monetary asset accounts for oil and natural gas 
reserves, and the various monetary environmental 
account modules. Information from the statistics is used 
not only in projections of, for instance, future energy use, 
greenhouse gas emissions, and the effects of government 
policies, but also to compare the Dutch performance on 
energy issues with that of other countries.
Currently, the energy accounts also play a role in the 
annual National Energy Outlook, which evaluates the 
progress of the Energy Agreement and the feasibility of 
the objectives. The Outlook, among other things, 
contains a chapter on economic developments related  
to energy transition. This chapter is partly based on data 
from the environmental goods and services sector, which 
is part of the UN System of Environmental-Economic 
Accounting Central Framework (SEEA CF). As these data 
are fully consistent with the national accounts,  
a multitude of comparisons with and analyses of the total 
Dutch economy are conducted. Examples include 
emissions per sector, the contribution of energy-related 
activities to the Dutch economy, and gross employment 
effects of energy-related investments. The energy 
statistics and accounts are also used for modelling the 
envisaged impact of policy measures.
The Energy Agreement provides a good example of a 
clear policy impact from environmental statistics and 
environmental accounts, both during policy negotiations 
and its implementation (monitoring, evaluation and 
possible adjustments). 
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much more decentralised than Dutch energy policy 
processes, which is why much of the information in the 
environmental and national accounts does not match the 
target groups of water policy interventions. This is different 
for national energy policies, which target the sectors and 
households that are reflected in the accounting 
information. Finally, the Water Framework Directive has 
resulted in numerous, often small and location-specific 
measures for which information is often derived from local 
investigations and qualitative data instead of national 
accounting data. Here, also, energy policies differ, as they 
can usually be assessed in more general and quantitative 
terms, and they are better suited to the type of information 
provided in the national and environmental accounts. 
Finally, in the Netherlands, it took a fair amount of time 
before the accounting information could be applied, 
successfully, in policy models and policy analyses, as well 
as in policy processes. An institutional structure was 
created, characterised by cooperation between statistical 
organisations, policy analysts and policymakers – each 
with their own tasks and responsibilities, through 
transparency, trust and data sharing, and mutual learning. 
By recognising these issues, integration of environmental 
accounting information in policy processes could occur 
more rapidly in WAVES Partnership countries than was 
observed in the Netherlands.
Conclusions
This analysis shows that the information from the 
environmental accounts is highly relevant in the phases 
of monitoring and policy preparation of the two policy 
processes investigated. However, the applicability of 
environmental accounts for policy analysis and policy 
advice varies between policy areas. The following three 
factors seem to affect the applicability of the 
environmental accounting data in the policy processes:  
1) the scale of the environmental problems; 2) the level at 
which decisions are made; and 3) the correlation between 
type of policy measure and level of detail of the 
information in the environmental accounts. 
Evidence from the two examples suggests the accounts are 
more useful for national rather than local policy issues for 
which the activities of the actors involved (government or 
private-sector parties) are reflected in the accounts, and for 
which generic rather than location-dependent policy 
measures can be adopted. The local water quality issues 
that are dealt with in the Water Framework Directive, 
usually, require local solutions, for which local data are 
used to determine the appropriate measure or policy.  
On the other hand, for energy policy measures, location is 
less relevant than the economic sector for which a certain 
measure is taken. The geographical level of national and 
environmental accounts is far better suited to these types 
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Introduction
one
The WAVES1 Global Partnership of the World Bank aims  
to promote sustainable development by ensuring that 
natural resources are mainstreamed in development 
planning and national economic accounts. In a number  
of countries, WAVES assists ministries, statistical 
organisations and central banks in developing 
environmental accounts. A key question for WAVES is 
how this information could contribute to improve policy-
making. For this, the WAVES Partnership would like to 
learn from the experience gained in other countries.
Oosterhuis et al. (2016) contribute to this by examining  
the development of environmental statistics and 
environmental accounts in the Netherlands.2  
They observe that these statistics and accounts are used 
in agenda-setting and informing, developing, 
implementing, evaluating and improving national 
policies, already since the 1970s. That study makes three 
recommendations. First, it recommends to ensure 
consultation and cooperation between developers and 
users of environmental accounts with due attention for 
the long term and the choice of relevant themes. Second, 
the translation of raw data into policy-relevant insight is 
essential for making maximum use of environmental 
statistics and accounts. It is a task that must be clearly 
allocated as it often requires a kind of expertise and 
research qualifications that are different from those 
needed for developing statistics. Third, to increase the 
scope of application of environmental accounts,  
a multitude of channels should be used to link statistics 
and policy. This should not be limited to statistical 
organisations and research institutes specifically tasked 
with policy analysis, but also include universities, think 
tanks and consultancy firms. 
For this report, we examined in more detail how environ-
mental accounts have played and still play a role in Dutch 
policy on water (focusing on the Dutch implementation of 
the European Water Framework Directive) and energy 
(focusing on the Dutch Energy Agreement). These policy 
fields were chosen as they are also high on the political 
agendas in WAVES Partnership countries. For both policies, 
we examined the role of environmental accounts in raising 
awareness of policy issues, in developing policies to deal 
with those issues, and in monitoring their progress.  
This information may inspire the WAVES Partnership 
countries to develop mechanisms and institutions that 
mainstream the uptake of information from the natural 
capital accounts in policy-making processes. 
The core subject of this report is the exploration of the 
role of environmental accounts for the implementation  
of the EU Water Framework Directive in the Netherlands 
(Chapter 2) and for the establishment and monitoring of 
the Dutch Energy Agreement (Chapter 3). On the basis of 
literature review and interviews with a number of key 
players working on these policies (see Appendix 1),  
it evaluates how the environmental accounts have been 
used in raising awareness, as well as in preparing and 
monitoring policy. Chapter 4 draws a number of 
conclusions about how experience gained in the 
Netherlands may help the WAVES Partnership countries.
Notes
1 Wealth Accounting and the Valuation of Ecosystem Services 
(see www.wavespartnership.org).
2 In this report the terms environmental account and natural 
capital account are used interchangeably. In the Netherlands, 
the term environmental accounts is used. These include 
physical supply and use tables (PSUT) as part of physical flow 
accounts for waste, water, emissions to soil, air and water, 
energy and material flows. It also includes asset accounts for 
the petroleum and natural gas reserves and monetary 
environmental accounts that include accounts for environ-
mental taxes and charges, the environmental goods- and 
services sector and environmental protection (EPEA) and 
resource management expenditure accounts. Currently, 
Statistics Netherlands experiments with further 
implementation of ecosystem services accounts. These 











The EU Water Framework Directive (WFD, Directive 
2000/60/EC) establishes an integrated legislative basis  
for water protection in the European Union.  
The environmental objectives of the WFD are specified in 
its Article 4. These objectives, generally, were focused on 
achieving a ‘good status’ for surface waters and 
groundwater by 2015 (with a number of exemptions, 
including extensions until 2027). For surface waters, the 
Directive distinguishes between ‘good chemical status’ 
and ‘good ecological status’ (or, for artificial and heavily 
modified water bodies ‘good ecological potential’).  
For groundwater, a differentiation is made between 
‘chemical status’ and ‘quantitative status’. Criteria for the 
assessment of the status are specified in Annex V of the 
Directive.
To achieve these objectives, Member States had to prepare 
‘Programmes of Measures’, monitoring programmes and 
‘River Basin Management Plans’. With respect to the 
potential contribution of the water accounts, certain 
provisions of the WFD are relevant, such as:
 − the requirement for Member States to prepare an 
economic analysis of water use for each river basin 
district, as specified in Article 5(1) and Annex III;
 − the obligation to ensure that all water users contribute 
to the recovery of the costs of water services and that 
water-pricing policies provide adequate incentives for 
users to use water resources efficiently (Article 9).
2.2  Policy process and policy 
documents
The WFD introduced an integrated approach towards 
water policy in the EU and its Member States.  
This integration has several aspects. For example, the 
WFD addresses both groundwater and surface water; 
water quantity as well as quality (chemical and ecological); 
relationships within and between river basins; as well as 
the various functions and uses of water. Moreover, the 
WFD also deals with the economic aspects of water and 
water use.
In the Netherlands, an integrated approach towards 
water management has meanwhile been applied for 
some decades. The importance of the relationships 
between for example quantitative and qualitative water 
management and between groundwater and surface 
water was already acknowledged in the 1980s (former 
Dutch Ministry of Transport, Public Works and Water 
Management, 1985). During the 1990s, Integrated Water 
Resources Management (IWRM) and a water systems 
approach became key concepts of the institutions 
responsible for water management1 (former Dutch Ministry 
of Transport, Public Works and Water Management, 1998).
The implementation of the WFD reinforced this approach 
after 2000, culminating in the National Water Plan and 
This section addresses the use of environmental accounts in water policy in the Netherlands.  
The focus is on inland waters (both surface and groundwater). Main policy developments in this area, 
over the past 15 years, were related to the implementation of the EU Water Framework Directive. 





the first set of River Basin Management Plans (RBMPs) in 
2009. In subsequent years, those plans were implemented 
and preparations were made for the next phase.  
The resulting new National Water Plan and RBMPs cover 
the 2016–2021 period. The RBMPs are based on the plans 
and programmes of the various authorities responsible for 
water management, on national, regional and local levels.
2.3  Environmental accounts for water 
policy
The System of Environmental-Economic Accounting for 
Water (SEEA-Water) provides a conceptual framework for 
monitoring the progress towards water policy objectives, 
both in individual countries and on an international scale 
(UN, 2012). SEEA-Water is based on, and coherent with, 
the System of National Accounts (SNA) and is part of the 
SEEA Central Framework, which was adopted in 2012 as 
an international statistical standard by the UN statistical 
commission (UN, EU, FAO, IMF, OECD and The World 
Bank, 2014). Water accounting comprises different types 
of accounts that capture information on physical flows 
and monetary flows related to water, the emission of 
pollutants to water and the availability of water resources 
(assets), to reflect the integral role that water plays in 
human life, economic activity and environmental 
integrity (ecosystems). Integrating data on water with 
economic and monetary information on water enables 
the monitoring of water conservation policies and 
particular instruments, as well as the relationship 
between water abstraction and water assets to identify 
water stress at country or river basin level. Moreover, by 
relating national accounts to physical water flow 
accounts, a water productivity indicator could be 
developed. In this context, it also supports development 
of a number of indicators that relate to the Sustainable 
Development Goals (SDGs), in particular SDG-6 on water 
(dealing with water stress and water productivity). 
Following pioneering work by De Haan (1998), Statistics 
Netherlands began working on water accounts in 2001. 
The first full National Accounting Matrix including Water 
Accounts (NAMWA) was prepared for the year 1996, at  
the request of the Dutch national water authorities (the 
former RIZA Institute for Inland Water Management)  
(Van der Veeren et al., 2004). The objective of NAMWA 
was to determine the indicators for the support and 
evaluation of the integrated water policy (IWRM). 
NAMWA consists of: 
 − economic accounts (with detailed data on water-
related transactions and more aggregated data on 
other transactions);
 − water emission accounts (based on the national 
emission registration system);
 − water flow accounts (based on data from water supply 
companies and environmental annual reports by large 
manufacturing companies).
Initially, NAMWA was constructed on a national level, but 
the WFD, with its river basin approach, necessitated the 
regionalisation of the water accounting system.  
A regional NAMWA was therefore developed for the 
Dutch river basin districts of the Rhine (with sub-basins 
north, east, west and centre2), Meuse, Scheldt and Ems 
(NAMWARiB: NAMWA for river basins) (Brouwer et al., 
2005). This made it possible, for instance, to present 
river-basin data on the ‘emission intensity’ of the economy 
(emissions per euro of value added) (see Figure 2.1).
Subsequently, NAMWAs have been prepared for several 
years, allowing for time series analyses and identification 
of trends (Van der Stegen, 2002; Schenau, 2004;  
Ten Ham, 2006; Van Rossum et al., 2009, 2010; Verberk 
and Van Rossum, 2014). Furthermore, NAMWAs were 
made for the economic description of the Dutch part  
of the North Sea, as a contribution to the reporting 
requirements of the Marine Strategy Framework 
Directive (MSFD) (Vuik and Van Rossum, 2010; Pieters  
and Van Rossum, 2014).
Since 2005, also more detailed water supply and use 
tables have been developed (Graveland, 2006; Baas and 
Graveland, 2011a, 2014; Delahaye et al., 2016; Statistics 
Netherlands 2016a,b; Verschuren et al., 2016a,b), and the 
time series was extended to date back to 1976, by means 
of regression analysis (Lodder et al., 2014). These supply-
and-use tables show detailed information, for the 
Netherlands, on the exchange of water between the 
environment and the economy, both the abstractions 
from the environment and the ‘return flows’ including 
losses flowing back to the environment, and the 
exchange of water between economic sectors. Initial 
attempts have also been made to arrive at economic 
values for Dutch water resources within the SEEA 
framework (Edens and Graveland, 2014).
In addition to their role in the implementation of WFD 
and MSFD, water accounts also play a role in the 
monitoring of ‘green growth’ in the Netherlands.  
With the help of environmental accounts, indicators  
were developed that show whether there is a decoupling 
between economic (GDP) growth, environmental burden 
and resource use (emissions, resource depletion).  
For example, between 2000 and 2012, real GDP increased 
by some 15% while heavy metal emissions to water 
decreased by about 50% and groundwater abstraction 
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and Programmes of Measures (PoMs) contain analyses 
based on the water accounts.4 To find an explanation, we 
looked at two areas where the water accounts could play 
a role, namely the selection of cost-effective measures 
for water quality improvement, and the issue of ‘cost 
recovery’.
Selecting cost-effective measures
Even though NAMWA was not intended to support the 
analysis of the cost effectiveness of water policy, water 
accounts data was expected to also be useful for this 
purpose. The preparation of the first set of Dutch RBMPs 
was accompanied by WEMPA5, a large research 
programme aimed at the development of an Applied 
General Equilibrium model (AGE) for water economics 
(Brouwer et al., 2008). This model, based on NAMWA(RiB), 
was to enable policymakers and decision-makers to 
select the most cost-effective options to achieve a certain 
objective (e.g. a certain amount of additional emission 
reduction), and to calculate the direct and indirect 
economic impacts of these policies and measures 
(including any disproportionally high costs). 
In practice, however, neither the model nor the NAMWA 
itself were used for these purposes. The role of NAMWA 
in the economic analysis required by the WFD remained 
limited to information provision. It was not used to 
estimate the impact of policy measures on water and 
decreased by some 7% (Statistics Netherlands, 2015a). 
Specifically, in the agricultural sector, the value added 
increased over the same period by some 10%, while 
nitrogen surpluses decreased by 40% and phosphorus 
surpluses by more than 80%. The water accounts also 
allow the construction of graphs, such as in Figure 2.2,  
to show the amount of groundwater used per euro of 
value added in various sectors. This figure, for instance, 
reveals that the ‘water intensity’ in industry declined 
between 2004 and 2010 (in some industries even by  
more than 50%), whereas it increased in the agricultural 
sectors.3
2.4  The role of data from environ-
mental accounts in policy 
development
The actual role of NAMWA in the implementation of the 
WFD in the Netherlands mainly consists of the economic 
description of river basins. In River Basin Management 
Plans (RBMPs), NAMWA data are used to describe the 
economic development of river basins. 
In terms of WFD-related policy analyses, NAMWA data 
play a relatively minor role. Neither the first (2009) nor 
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A possible reason for the limited use of water accounts 
for policy analysis is that WFD measures are not selected 
‘top down’, by a single optimum-seeking decision-maker, 
but is the result of gathering and streamlining a large 
number of ‘bottom up’ actions as proposed and intended 
by several actors on all levels of governance (national 
government, provinces, water boards and municipalities).7 
Apparently, the available NAMWA-based information and 
the WEMPA model do not comply with what is needed in 
this specific policy-making and decision-making process. 
We did not study the details of this mismatch, but it seems 
clear that information on the possible environmental and 
economic impact of water policy measures will only be 
used if it is presented in a way that directly links to the 
decisions that the responsible authorities and actors have 
to make.
Another explanation for the modest role of water 
accounting could be the fact that a substantial number of 
measures that are needed to achieve the WFD objectives 
have a qualitative rather than quantitative character.  
The realisation of a good ecological status particularly 
depends on measures relating to the design and structure 
of the water system, rather than to measurable parameters 
such as amounts of emissions or water consumption. 
Neither the environmental nor the economic impact of 
economy (Van der Arend et al., 2010). For the first set of 
RBMPs, the costs and benefits of the measures were 
assessed (former Ministry of Transport, Public Works and 
Water Management, 2006; PBL, 2008; Van der Veeren, 
2010), but without using or referring to NAMWA or the,  
at the time still ongoing, WEMPA work.6
In the second round of RBMP preparations, again, NAMWA 
was used only for the economic description of the river 
basins, but no NAMWA-based modelling was used and  
no cost-benefit analyses were done. The socio-economic 
reports (Verberk and Van Rossum, 2014; Ecorys, 2013) 
providing background information for the new (2016–2021) 
RBMPs, do contain some NAMWA-based information, but 
are (again) mainly descriptive (focusing, among other 
things, on the impact of the economic downturn, since 
2008, in the various river basins). In addition to the water 
accounts, they also use other data from Statistics 
Netherlands and other research institutes. For the long-
term trends, Ecorys (2013) uses CPB–PBL scenarios (CPB 
and PBL, 2006), but without linking them to environmental 
impacts. The ex-ante evaluation of the new RBMPs  
(Van Gaalen et al., 2015) focuses mainly on the effectiveness 
of the proposed measures and largely ignores the 
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For most of the water services identified, cost recovery 
rates of close to 100% were calculated, with the exception 
of ‘collection and transport of rainwater and waste water’ 
in the year 2000. At that time, some municipalities were 
not levying a sewerage charge, but were financing their 
sewerage systems from their general budget. Since 2011, 
all Dutch municipalities have been applying a sewerage 
charge.
In both of the cost recovery reports, the water accounts 
(NAMWA) were used as one of the sources of information. 
In some cases, they served as a cross-check on estimates 
from other sources. In other cases, NAMWA was the only 
available data source; for example, because other 
statistical data on water supplies to industry are 
confidential. In addition to NAMWA, other elements of 
the environmental accounts, such as the water use 
accounts, the accounts of revenues from environmental 
taxes and charges, and the net environmental costs for 
industries were used for calculating cost recovery rates.
In both reports, attempts were made to assess any  
cross-subsidies between the main categories of water 
users (industry, households and agriculture). For most 
types of water services, it was concluded that there was 
no evidence of cross-subsidies (but also no clear evidence 
of their absence). Only for ‘water system management’ 
(e.g. including the flood and drought prevention, and 
general water quality management), the 2013 report 
concluded that agriculture and nature protection areas 
probably were benefiting disproportionally, compared 
to their level of contribution. More specifically, the Note 
on Important Water Management Issues (Helpdesk 
water, 2013) states that agriculture, being responsible for 
70% of the nutrient load to surface water, pays only  
EUR 325 million per year for water treatment, whereas 
households (contributing 30% to the nutrient load), in 
total, pay EUR 1200 million in waste water treatment 
charges per year. Likewise, agriculture pays an average 
EUR 50 per hectare, per year, in water system 
such measures (which are usually location-specific) can 
be readily measured or analysed within the quantitative 
framework of the water accounting system.
Stone et al. (2006) suggest that the water economic 
model analyses based on NAMWA could also play a role  
in the determination of possible disproportional costs. 
This was a potentially relevant issue since disproportional 
costs are one of the possible motives for extending the 
2015 deadline for achieving WFD objectives to 2027 and 
for setting less stringent environmental objectives (see 
Article 4.4 and 4.5 of the WFD). In an early stage of the 
implementation process, it became clear that it would be 
difficult for the Netherlands to achieve all of the WFD 
objectives by 2015.8 However, in the various reports that 
were produced to elaborate and underpin the possible 
arguments for disproportionality (Syncera et al., 2005; 
Zijp et al., 2007; Van Os et al., 2008), no direct references 
to water accounts or NAMWA could be found.
Water services cost recovery 
Cost recovery is another topic where water accounts, in 
principle, could provide the information needed to 
support the requirements of the WFD.9 As noted above, 
the WFD obliges Member States to ensure ‘an adequate 
contribution of the different water uses, disaggregated into at 
least industry, households and agriculture, to the recovery of the 
costs of water services’ (Water Framework Directive, Article 9). 
The economic analysis should include the necessary 
calculations to ensure that this cost recovery principle is 
applied (Annex III). Essentially, it means that water use is 
not subsidised (the polluter/user pays) and that there are 
no significant cross-subsidies between the main 
categories of water users.
In the first and second report on cost recovery 
(Rijkswaterstaat, 2005, 2013), five water services10  
were distinguished. Table 2.1 shows the calculated cost 
recovery rates for each of these services, for the years 
2000 and 2012.
Table 2.1
Cost recovery rates for water services in the Netherlands, 2000 and 2012
Water service 2000 2012
Water production and supply 100% 100%
Collection and transport of rainwater and waste water 80% 100%
Waste water treatment 100% 100%
Groundwater management 95% 100%
Regional water system management 100% 100%
 
Source: Rijkswaterstaat (2005, 2013).






Figure 2.3 illustrates the role of environmental accounts 
in the WFD implementation in the Netherlands. It shows 
that these accounts have played an important role in the 
economic description of river basins, and a smaller role  
in de analysis of cost recovery. The envisaged role in the 
analysis and selection of cost-effective measures, with 
the help of an integrated hydro-economic model 
(WEMPA), has not materialised (as indicated by the 
dashed arrow).
2.5  Usefulness and limitations of 
environmental accounts in water 
policy-making
Important but limited role
Statistics on water use, water pollution and water quality 
have been prepared in the Netherlands since the 1970s 
(see e.g. Oosterhuis et al., 2016). National accounts have 
an even longer history. Their integration into the water 
accounts from 2000 onwards has enabled the monitoring 
of water resource use on a sectoral level, relating this use 
to the particular economic activity, the monitoring of  
the resource use efficiency and pollution intensity, and 
assessment of the individual sectors’ share in the 
recovery of the costs related to the water services 
provided. This kind of information would not have been 
available without the water accounts.
management charges, whereas the average costs amount 
to EUR 200. The source of these figures is unclear, but 
according to our interviewee they are not based directly 
on data from the water accounts.
Both cost recovery reports only provide estimates on a 
national level. Apparently, even though water accounts 
were available on river basin level (NAMWARiB), this 
information was not sufficient to allow the calculation of 
cost recovery rates at this level. Attempts to do so in the 
first report (see Appendix 3 of Rijkswaterstaat 2005) were 
not based on NAMWARiB and had to lean on a large 
number of assumptions. These attempts were not 
repeated for the second report (Rijkswaterstaat, 2013). 
According to our interviewee, such an exercise would 
have had little added value, since full cost recovery of the 
services provided by water boards and drinking water 
companies is a legal requirement. It is, therefore, by 
definition around 100%, with little regional variation.
The principle of cost recovery in the WFD includes 
‘environmental and resource costs’. For pragmatic reasons, 
the Dutch Government has interpreted this concept in a 
narrow sense, by defining them as the costs associated 
with present mitigating measures (i.e. measures taken  
to prevent environmental damage11). However, it was 
acknowledged that additional measures are needed to 
achieve the desired environmental quality. The costs of 
these additional measures can be seen as ‘non-internalised’ 
(or ‘not yet internalised’) environmental costs.12  
Sterk (2013) analyses these additional costs, resulting in 
somewhat lower cost recovery estimates (between 88% 
and 99%). The additional data used were taken from a 
study by Ecorys (2012). The latter study does not refer to 
water accounts, but is based on the costs of the packages 
of measures in the RBMPs.
Figure 2.3
The role of environmental accounting in the implementation of the 
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concrete measures, and not so much with the (direct and 
indirect) linkages between environment and economy to 
which the environmental accounts relate. The Dutch 
Programmes of Measures (as laid down in the Water 
Management Plans of the Water Boards), in addition to 
more general plans and intentions, also contain very 
specific measures. However, as indicated in section 2.4,  
a substantial part of the measures (and their impacts) 
have a qualitative rather than a quantitative character. 
The realisation of a good ecological status particularly 
depends on measures relating to the design and structure 
of the water system, which are not shown in the water 
accounts, rather than to measurable parameters, such as 
amounts of emissions or water consumption, which are 
part of the water accounts. Next to that, economic-
environmental analysis at this low geographic level would 
require the availability of data at the same low level of 
aggregation. This is often not available, for reasons of 
confidentiality. According to one interviewee, there are 
also differences in emission data between the national 
Emission Registration data (which are used for the 
environmental accounts) and the emission data used by 
the water boards, due to differences in accounting rules. 
The absence of scenario-oriented modelling studies that 
use water accounts was confirmed when looking at the 
long-term scenarios for the provision of drinking water 
(an issue not directly related to the WFD implementation). 
In principle, the scenarios for possible developments in 
water demand by sector could be based on information 
from the water accounts. However, the water accounts 
appear not to have played that role in the latest outlook 
studies on the drinking water supply by 2040 (Van der Aa 
et al., 2015), or at least not a direct role.13
Water accounts are expected to be useful for 
implementation of the marine strategy 
Despite the limited role of the water accounts in the 
Water Framework Directive, it is expected that their role 
may be more important in the implementation of the 
Marine Strategy Framework Directive (MSFD), where the 
scale and level of policy and statistical data are more 
comparable. In the MSFD case, implementation is mainly 
at the national level, and the underpinning economic 
analyses are done for the entire part of the North Sea that 
is under the jurisdiction of the Netherlands (the Dutch 
Exclusive Economic Zone). The ‘NAMWA for the North 
Sea’ is not only used for the economic description (Vuik 
and Van Rossum, 2010; Pieters and Van Rossum, 2014), 
but will also play a role in assessing the impacts of 
economic activities on and around the North Sea on the 
environment and ecosystems. It should be noted that 
water accounts are also used in other water-related 
policies in the Netherlands that were not investigated in 
this study.
Baas and Graveland (2011b) distinguish a variety of 
possible applications of water statistics and water 
accounts in water policy, in all phases of the policy cycle 
(see Appendix 2). The analysis with respect to the WFD 
suggests that water accounts in the Netherlands play an 
important role in supporting water policy, but do not 
fulfil all of the envisaged roles. 
Using water accounts for cost recovery estimates 
and economic descriptions 
The information from these accounts is currently mainly 
used for descriptive purposes, to show the present state 
of specific indicators and to monitor the trend in their 
development, over time. The water accounts have been 
successful in conveying information on the use of water 
resources and water services (including emissions to 
water) by the various sectors of the Dutch economy, and 
on the financial contributions made by these sectors to 
cover the costs of this resource use and services.  
By comparing the water use data with economic activity 
indicators (GDP and value added by sector) on progress 
towards resource efficiency and decoupling could be 
constructed (see e.g. Statistics Netherlands, 2015a).  
This information is widely used, also at the international 
level (e.g. in UNEP, 2012; OECD, 2015). With respect to the 
implementation of the WFD, the water accounts have 
been mainly useful for the economic description of the 
river basin districts and to some extent for the 
assessment of the rates of cost recovery for the various 
water services. 
Data need and data supply do not always match
The use of the accounts in analysing future scenarios  
and the possible impacts of policies and measures, 
however, has been limited, so far. In principle, economic-
environmental analyses would enable the selection of 
cost-effective measures, the assessment of (direct and 
indirect) economic impacts of WFD policies and 
measures, and would allow for the analysis of long-term 
scenarios for possible developments in the water sector. 
The limited use of the accounts for these purposes may, 
to a certain extent, be due to a lack of awareness among 
policymakers of the information that these accounts offer 
and how this information can be of use for the bottom-up 
policy-making and decision-making processes that 
characterise Dutch water policies. Next to that, there may 
also be a mismatch between the information supplied 
and the information policymakers need, in terms of a lack 
of sufficient detail (geographically and by sector) of the 
available data. 
WFD implementation measures are mostly initiated and 
executed at the regional level (water boards). At this level, 
experts are mainly concerned with the technical 
feasibility, the effectiveness and cost effectiveness of 





12 These costs may be ‘legacies’ of poor water quality caused 
by activities that took place in the past. It is therefore not 
possible to relate them directly and completely to current 
activities. 
13 According to our interviewee, the projected water demand 
was based on demographic and economic scenarios by CPB 
Netherlands Bureau for Economic Policy Analysis (CPB and 
PBL, 2006), in combination with expert opinions about 
possible technical developments regarding water efficiency 
and water substitution.
Notes
1 In the Netherlands, the various water management 
responsibilities are divided among the regional Water Boards, 
municipalities, provinces and (at the national level) 
Rijkswaterstaat. 
2 In 2013, the sub-basins ‘East’ and ‘Centre’ were merged into 
a new sub-basin ‘East’. 
3 Obviously, one should be careful with interpreting such 
indicators. In agriculture, annual water use strongly 
depends on the amount of precipitation, and 2010 was a 
drier year than 2004 (KNMI, 2016). Meaningful trends can 
therefore only be distinguished by observing averages over 
several years. 
4 The only direct reference to NAMWA is in Table 6.1 of each  
of the 2009 RBMPs, where the (current) environmental costs 
per sector are estimated. 
5 Water Economic Modelling for Policy Analysis. 
6 Indirectly, data from the National accounts and other 
environmental accounts (e.g. environmental taxes) may 
have been used. 
7 We have searched a sample of the water management plans 
drawn up by these institutions for the period 2016-2021, as 
well as the environmental impact assessment reports made 
for those plans. None of these contain any references to the 
water accounts. 
8 In 2003, researchers at Alterra investigated the possible 
economic impact of the WFD on agriculture, nature, 
recreation and fisheries. Their report (Van der Bolt et al., 
2003) caused some turmoil, since it suggested that the WFD 
objectives could not be achieved without terminating 
agricultural activity in a substantial part of the Netherlands. 
The study itself did not use the water accounts, but it led to 
increased attention for the potentially disproportionally 
high costs of achieving the WFD targets. 
9 The WATECO Guidance document (European Commission, 
2003) already pointed to the fact that, for the analysis of the 
cost recovery requirement, an accounting matrix would be 
needed similar to NAMWA, distinguishing between 
categories of water users (households, industry and 
agriculture) and providers of water services. 
10 Interpretation of the scope of the term ‘water services’ 
differs between the European Commission and several 
Member States, including the Netherlands. These Member 
States apply a narrow scope, essentially focusing on drinking 
water supply and waste water treatment. The Commission 
uses a broader definition, including for instance also the use 
of water for hydropower, shipping and irrigation. In 2014, 
the Court of Justice of the EU (case C-525/12, European 
Commission versus Federal Republic of Germany) decided 
that Member States are not obliged to apply the principle of 
cost recovery to all water services (without giving its opinion 
on the correct interpretation of the scope of ‘water services’) 
(see Lindhout et al., 2015). 
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3.1  Policy process of the Energy 
Agreement
In 2013, the Dutch Government together with 46 partners 
(employers’ organisations, trade unions, and environ-
mental, housing and transport organisations) entered 
into the Energy Agreement for sustainable growth (SER, 2013), 
in which they agreed to share responsibility and 
commitment to achieve a number of overarching 
objectives related to energy saving, energy supply and 
greenhouse gas emissions. 
Energy policies have always been a sensitive issue in 
Dutch politics. The Netherlands is characterised by a 
relatively large number of energy-intensive industries, 
compared to many other countries; for example, the 
Dutch economy has large numbers of refineries, chemical 
industries, horticultural businesses and a large transport 
sector (Statistics Netherlands, 2015a; De Nederlandsche 
Bank, 2016). As a result, the Dutch economy is still very 
dependent on fossil fuels. The Netherlands emits 
relatively large amounts of greenhouse gases, compared 
to many other European countries, and the share of 
renewable energy in the total gross energy consumption 
is relatively small, by comparison. In 2013, the Netherlands 
ranked among the lowest in the EU-28 with regard to the 
share of renewable energy (Statistics Netherlands, 2015a).
The Netherlands has a long history of energy and climate 
policies. Yet, in the early 2010s, energy policies featured 
less prominently on the political agenda and lacked a 
long-term perspective. In the years preceding the Energy 
Agreement, there was widespread and growing unease 
among societal organisations and business about energy 
and climate policy being politicised and capricious. 
Moreover, despite international agreements on climate 
policy and despite the implementation of several European 
energy and climate policies, the Dutch Government did 
not provide a clear long-term perspective and direction 
for its energy policy, although the business community 
was in need of such a vision for their investment security. 
Furthermore, shortly after the start of the financial crisis, 
Dutch energy and climate policy were in the doldrums.  
As a result, progress in achieving the internationally 
agreed objectives was slow. 
In 2010, a broad citizens’ initiative about new types 
of energy in the Netherlands (Nederland krijgt nieuwe 
energie) was started with the intention of making the 
Netherlands energy-independent by 2050. The initiative, 
however, did not lead to renewed government action.  
In 2011, parliament broadly accepted the Verburg/Samsom 
motion that called on the government to come to a 
national energy transition agreement (House of 
Representatives, 2011-2012). In response, the Minister of 
Economic Affairs requested in 2012 that the Social and 
Economic Council (SER) would formulate an advice about 
the threats and opportunities for the Dutch economy in 
the light of climate change, rising energy prices and a 
growing global demand for fossil fuels (SER, 2012).  
The SER advised the newly installed Rutte/Asscher 
This section discusses the use of the environmental accounts in preparing and monitoring the 
Dutch Energy Agreement. Environmental accounts and energy statistics have been playing a role in 
Dutch energy and climate policies for many years now, and since the 1970, step by step, more and 
more energy-related accounts and statistics have been compiled. This section focuses on the 
process that led to the Energy Agreement of 2013, and that of the subsequent monitoring and 
adaptation of the agreement. This analysis is based on a review of the existing literature and 
interviews with key players in the process (see Appendix 1).







Cabinet to come to a broadly accepted energy agreement, 
jointly with employers’ organisations, trade unions and 
environmental NGOs. In the meantime, in their Coalition 
Agreement, the new government agreed on aiming for 
100% use of renewable energy by 2050. 
Against this background, at the end of 2012, the SER started 
the process that resulted in the national Energy Agreement. 
In eight months’ time, representatives from the 
government, employers’ associations, trade unions and 
environmental organisations had intensive negotiations at 
four so-called policy tables – industry, built environment, 
transport and mobility, and renewable energy – about 
targets and instruments for a new Energy Agreement.  
In September 2013, the participating organisations agreed 
on the following objectives (SER, 2013):
a. An average final energy efficiency improvement of 1.5% 
per year, and a reduction in final energy use of 100 PJ  
by 2020;
b. A 14% share of renewable energy in the Netherlands’ 
total final consumption of energy by 2020, and 16%  
by 2023 (4.5% in 2013);
c. Creating at least 15,000 additional jobs by 2020,  
a significant number of which to be created in the first 
years after the agreement.
For the longer term, it was agreed to strive for a 100% 
sustainable energy system by 2050. The agreement 
consists of 10 pillars for which the following targets and 
measures were agreed on:
1.  Energy saving of 1.5% per year, in the built environ-
ment, industry, agricultural sector and business;
2.  Scaling up renewable energy production to 14% of 
total energy production by 2020, and 16% by 2023;
3.  Support for decentralised renewable energy 
generation by citizens;
4.  Centralised energy transportation networks and smart 
grids that are ready for the future;
5.  A well-functioning European emissions trading system;
6.  Reduce the capacity of old coal-fired power plants 
(close five coal-fired power plants);
7.  Reduce CO2 emissions in the transport sector by 17% 
by 2030, and by up to 60% by 2050, compared to 1990 
levels; 
8.  Create at least 15,000 additional jobs, over the 2014–
2020 period, in construction, installation and 
sustainable energy; 
9.  A fourfold increase in the value added of the CleanTech 
sector by 2020, leading to a Top-10 country position  
by 2030 in the global CleanTech ranking for energy 
innovation and export; 
10. Create new financing mechanisms to assure the 
necessary investments.
The parties in the Energy Agreement agreed to evaluate 
the functioning of the agreement every three years. 
Moreover, the ministries involved and the Anchoring 
Committee of the Energy Agreement requested key 
environmental and energy research institutes of the 
Netherlands (PBL, ECN, Statistics Netherlands and RVO.
nl) to publish an annual National Energy Outlook to 
monitor progress of the agreement.
Parliament broadly accepted the results from the 
negotiations, even though some political parties were 
unhappy with their limited role during the process or 
missed particular elements in the agreement.  
One political party rejected the agreement because of  
its different view on climate change and of the actions 
needed. The Energy Agreement deliberately focused on 
sustainable growth. Its focus was on energy saving and 
renewable energy, rather than on a reduction in 
greenhouse gas emissions. These were seen as important 
policy themes to bring the various organisations to the 
negotiating table. Moreover, they were seen as major 
pathways that, ultimately, would also lead to reductions 
in greenhouse gas emissions. Only for mobility, a direct 
greenhouse gas reduction target was set. For other 
themes relating to sustainable growth, such as productivity 
differences between economic sectors and questions 
related to decoupling economic growth from energy use, 
the agreement did not set explicit targets or sub-targets.
The parties involved participated for several reasons.  
The negotiations led to a compromise, with positive and 
negative aspects for each participant. Yet, the results 
provided a policy focus and provided certainty for long-
term investments. Participants agreed on a stepwise 
approach, with objectives for 2020, 2030 and 2050,  
a workable set of short-term policy instruments, and 
regular evaluations and adjustments. 
Since 2013, substantial progress has been made, and 
parties are committed to achieving all objectives as 
agreed, although whether the deadlines will be met is still 
uncertain. Since the start of the agreement, the share of 
renewable energy in Dutch final energy consumption 
increased from 3.9% in 2010 to 5.8% in 2015, whereas 
final energy consumption decreased from 2223 PJ in 2010 
to 2076 PJ in 2015. The latest projections show that the 
share of renewable energy is expected to reach 15.8%  
by 2023, just below the objective of 16%, and that energy 
saving due to the Energy Agreement will reach 68 PJ  
by 2020, which is below the objective of 100 PJ (ECN et al., 
2016). Note that, for this last figure, not all instruments 
were included in the analysis.




statistical and accounting information that, previously, was 
published in other energy reports by Statistics Netherlands. 
3.3  The role of environmental data in 
policy development
Environmental statistics and accounts in three 
phases of the policy process
Both the energy statistics and the environmental accounts 
played an important role in the process before and during 
the negotiation process of the Energy Agreement and are 
nowadays still important for monitoring its progress. 
Figure 3.1 shows the types of analyses and phases of the 
policy process in which the environmental accounts play  
a role. 
The energy statistics and environmental accounts have 
influenced awareness on the position of Dutch energy 
use and energy policies in Europe, in several ways.  
First, the reports from Statistics Netherlands, as 
mentioned in Section 3.2, use the energy statistics and 
environmental accounts to show changes in energy use, 
energy saving, greenhouse gas emissions and growth in 
the Environmental Goods and Services Sector (see e.g. 
Statistics Netherlands, 2015a). Secondly, these data are 
used by the energy research institutes, for example, to 
project future energy use, greenhouse gas emissions, and 
the effects of government policies. They use these data, 
for example, in the regular updates of the Environmental 
Data Compendium (www.clo.nl) and the Dutch bi-annual 
Assessment of the Human Environment (e.g. PBL, 2016). 
Finally, these figures are also used by consultancy firms 
and environmental organisations to show the public and 
the authorities how the country is progressing in this 
domain, compared to other countries. Many of these 
comparisons and forecasts are based on the energy 
statistics, but some are also based on the national or 
environmental accounts (see e.g. De Bruyn et al., 2014). 
An interesting feature of the Energy Agreement is the  
role of two main energy policy research institutes in  
the Netherlands, ECN and PBL, in the policy-making and 
monitoring phases. Already during the negotiation process, 
these institutes were asked to join the negotiation table. 
They did not act as participants during the negotiations, 
but played an advisory role. They provided evidence for 
the effects of the measures proposed and answered 
questions during the process. Moreover, they were asked 
to make an ex-ante evaluation of the agreed measures 
(ECN and PBL, 2013). The results of this ex-ante evaluation 
resulted in a number of changes to the final agreement, 
as objectives could otherwise not be met. 
3.2  Environmental accounts for 
energy policy
Environmental statistics and environmental accounts 
have played and are still playing an important role in 
Dutch energy policies. Statistics on energy production, 
use and saving have been published by Statistics 
Netherlands, since the 1970s. Related statistics include 
greenhouse gas emission data collected in the Pollutant 
Release and Transfer Register, and climate-change-
related monetary data, such as on environmental 
investments, expenditure and taxes. Detailed energy 
statistics are published every month, and the national 
Energy Balance sheet is published annually, together 
providing data on energy production, supply and use,  
per energy carrier (e.g. natural gas, oil, coal, biofuels). 
Data has been available since 1946. 
The Dutch environmental accounts include energy 
accounts that consist of data on energy use and supply, 
including power generated by both households and 
businesses (physical supply and use tables). Moreover, 
the energy accounts relate to various other 
environmental accounts modules, such as: 
 − air emissions accounts, which relate air emissions to 
production source and household consumption;
 − physical and monetary asset accounts related to oil and 
natural gas reserves; 
 − the various monetary environmental account modules, 
such as the environmental tax accounts, environmental 
protection expenditure accounts, and the environ-
mental goods and services sector. 
These accounts are all consistent with the national 
accounts.
Until 2013, Statistics Netherlands annually published a 
report on the Dutch Environmental Accounts. The various 
modules of the environmental accounts were also 
included in the publication ‘Green growth in the 
Netherlands’, a bi-annual report published from 2011 
onwards. As part of the environmental accounts, 
Statistics Netherlands also published the ‘Economic radar 
for the sustainable energy sector’, a report that was 
published annually between 2011 and 2013. The report on 
‘renewable energy in the Netherlands’, compiled by the 
energy statistics department of Statistics Netherlands, 
has been published annually since 2003. It gives updates 
on production, use, and prices of renewable energy  
(e.g. Statistics Netherlands, 2012). Since the Energy 
Agreement, Statistics Netherlands, PBL, ECN and RVO.nl 
have been publishing the National Energy Outlook, which 
monitors progress of the Energy Agreement (see ECN et al., 
2014, 2015 and 2016).1 This report also includes most of the 







Over the past decade, progress on the energy transition 
produced several newly developed indicators. 
Policymakers identified a specific gap in macroeconomic 
data related to the energy transition. Economic, 
technological and geopolitical developments, potentially, 
could make sustainable energy production one of the 
fastest growing industries in the Netherlands. In 2011, the 
Dutch Ministry of Economic Affairs approached Statistics 
Netherlands to investigate whether it was possible to 
develop indicators on the economic aspects of renewable 
energy and energy saving. To calculate the requested 
figures, Statistics Netherlands used data from the 
environmental goods and services sector, which are part 
of the environmental accounts.2 Data on environmental 
activities related to renewable energy production, 
renewable energy systems and energy saving were 
collected and compiled to provide detailed data on the 
energy transition. In addition, those data were also 
disaggregated according to their production profiles  
(e.g. solar, wind, biomass) and process profiles (e.g. 
manufacturing, installation, consultancy, research and 
development). By using various data sources, it was 
possible to provide data on production value, gross value 
added, exports, investments and employment. As these 
data were fully consistent with the national accounts, this 
enabled all types of comparisons with and analyses of the 
total Dutch economy. Nowadays, these comparisons are 
part of the National Energy Outlook, in the chapter on 
economic developments related to the energy transition. 
For example, these data are used for monitoring shares  
of the energy supply activities in the Dutch economy, for 
several economic indicators (Figure 3.2), development in 
To monitor progress, the agreement is evaluated every 
three years. As mentioned in Section 3.2, a consortium of 
ECN, PBL, Statistics Netherlands and RVO.nl annually 
publishes the National Energy Outlook (see ECN et al., 
2014, 2015 and 2016 – see e.g. Table 3.1). This outlook 
evaluates progress of the agreement and on the objectives. 
In addition to that, the outlook gives substance to the 
required international reporting on greenhouse gas and 
air pollutant emissions and projects future developments. 
On the basis of this report, each year, the Assurance 
Committee of the Energy Agreement jointly with the 
Ministry and the participants in the Energy Agreement 
discuss whether new measures need to be taken to 
achieve the agreed targets.
Environmental accounts for looking back and ahead
During both the policy-making and monitoring phases, 
extensive use is made of the energy statistics and 
environmental accounts for looking back at the progress 
made in the energy transition to date, and for looking 
ahead to the expected future effects of policy measures. 
Both the ex-ante evaluation and the National Energy 
Outlook are based on time series of energy statistics  
(e.g. the Energy Balance sheet and Statistics Renewable 
Energy; Statistics Netherlands, 2015b,c), environmental 
accounts and national accounts of Statistics Netherlands 
and data from the Pollutant Release and Transfer Register 
(PRTR, 2015). The forecasting and ex-ante policy 
evaluation of instruments, in addition to statistical data, 
also require additional information and tools, such as 
elasticities and economic models. PBL and ECN combine 
statistics with such additional information and methods.
Figure 3.1
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the contribution of energy supply activities to the Dutch 
economy and development in energy-related employment 
(Figure 3.3) (see also ECN et al., 2016). Some of the 
underlying data of the indicators from the environmental 
accounts are very detailed, such as those on the 
production and maintenance of boilers (Statistics 
Netherlands, 2015d). 
For looking forwards and evaluating the expected future 
effects of policy measures, it is not sufficient to only rely 
on the energy statistics and environmental and national 
accounts as such. For this, coupled energy – economy 
models are needed that are calibrated on the basis of 
these data. For several years already, ECN has been 
developing and maintaining a small number of large-
scale simulation and optimisation models to model the 
effects of policy interventions on future energy use and 
production. These models were found to be particularly 
useful in assessing the plans described in the Energy 
Agreement. This modelling framework has been used in 
the National Energy Outlook in a quantitative assessment 
of about 70 policy measures.







but also between government, employers’ organisations, 
trade unions and environmental organisations.4
A clear advantage of environmental accounts over 
environmental statistics is that it provides relevant 
physical (e.g. emissions and energy input and output), 
employment and monetary (e.g. taxes and expenditure) 
information, per economic sector, which can directly be 
linked to the economic information in the national 
accounts. If necessary, the sector-related information  
can be further disaggregated, thus providing information 
to design tailor-made policy instruments. A further 
refinement of the product profile (e.g. solar, biomass, 
biogas, wind, geothermal and hydrogen technology, CCS, 
and energy saving) and process profile (e.g. manufacturing, 
installation, consultancy, research and development) 
provides important information for the focus of energy 
and innovation policies.
These further refinements also allow for more detailed 
projections and scenario analyses. Yet, it has taken years 
for the assessment institutes involved, especially ECN  
and PBL, to reach the status of trustworthy participant in 
policy processes. Moreover, we learn from this example 
that it is a time-consuming process to arrive at 
environmental statistics and accounts that are relevant 
for the policy process and for monitoring. Step by step, 
more detailed information was requested from Statistics 
Netherlands and this new information subsequently 
allowed for new types of analyses. Through cooperation, 
data sharing and insights, all the institutes involved 
learned from each other which information was needed 
and how it could be used. 
A critical note, here, is that the increasing cooperation 
between Statistics Netherlands, PBL and ECN may leave 
only limited room for dissenting opinions. The models 
used by ECN and PBL are very complex and detailed, and 
new models will take years of development before 
reaching the status and acceptance level of the existing 
models. Moreover, the PBL–ECN reference projections  
on energy as well as the scenarios used in the analyses 
(Verdonk and Wetzels, 2012; CPB and PBL, 2015) are 
generally accepted by the Dutch ministries and there is 
not much debate about their application in policy 
assessments. On the one hand, this is a good development. 
The research community speaks with one voice, which 
leaves less room for abuse of research results for political 
gain. Moreover, by joining the limited resources available, 
more analyses can be done and more detailed and more 
trustworthy results can be obtained. On the other hand,  
it is also a risky development, as a too symbiotic 
relationship between institutes may leave insufficient 
room for discussion about assumptions, blind spots in the 
modelling framework and interpretation of the results.
These models are basically bottom-up models, based on 
economic, technical and behavioural relationships, to 
reconstruct the supply and demand of energy in the 
Dutch economy. For this purpose, estimates have been 
used on electricity generation and use, on the use of 
appliances and machinery, the heating of buildings and 
the kilometres driven. The models distinguish between a 
large number of sectors, energy sources and technologies 
and use data on, for example, economic growth in 
various sectors, demographic developments, 
macroeconomic changes, and on the effects of 
technological development and learning in the energy, 
construction and mobility sectors. Regarding expected 
future developments, the models calculate energy 
consumption, the related energy generation and 
corresponding greenhouse gas and air pollutant 
emissions. The data used mostly originate from energy 
statistics and, to a lesser extent, also from the national 
and environmental accounts. The models use 
information, in particular, from the Energy Balance sheet 
and the Pollutant Release and Transfer Register. The main 
difference with information from the environmental 
accounts relates to the resident principle and the sector 
definitions.3 In addition, the models require information 
on elasticities and technical, economic and behavioural 
relationships. Moreover, to project future changes, the 
models use results from the reference projections for 
energy and emissions (Verdonk and Wetzels, 2012) and 
the reference scenarios of the study ‘Welvaart en 
Leefomgeving’ (outlook study on welfare and the living 
environment in the Netherlands in 2030 and 2050; CPB 
and PBL, 2015). 
3.4  The added value of environmental 
account data
The Energy Agreement is a good example of environmental 
statistics and environmental accounts having had a clear 
impact on government policies. The data from Statistics 
Netherlands that feed the modelling frameworks of PBL 
and ECN played an important role during the negotiation 
process. The ex-ante assessment of policy measures 
provides input into the negotiation process and forces  
the participants to propose workable measures and 
objectives. Moreover, annual monitoring of the progress 
made, with respect to the agreement, provides 
information to improve the measures proposed and  
keep the transition process on the right pathway.  
The environmental statistical and accounting data,  
in combination with modelling results and projections, 
separate facts from fiction and defuse the political 
debate, not only between different political parties,  





Main indicators in the National Energy Outlook 2016 
Indicator 2000 2010 2015 2020 2030 2035
GDPa (index) 100 114 117 129 152 164
Oil price (USD/barrel)b 39 86 52 56 94 101
Natural gas price (EUR ct/m3)b 16 20 21 18 28 30
Coal price (EUR/tonne)b 45 76 61 42 77 79
CO2 price (EUR/tonne)b - 16 8 11 26 39
Electricity price (EUR/MWh)b 58 53 44 32 63 65
Gross final energy consumption (petajoules)c 2257 2232 2076 2047
(2023:2035)
2005 1997
Renewable energy (petajoules) (estimation method EU directive) 35 92 119 253 (2023:313) 412 503
Renewable energy (petajoules) (estimation method ‘actual production’) - - - 258 
(2023:316)
- -
Share of renewable energy (%) (estimation method EU directive) 1,6 3,9 5,8 12,5c,d 
(2023:15,8c,d)
20,6 25,4
Share of renewable energy (%) (estimation method ‘actual production’) - - - 12,7c,d 
(2023:15,9c,d)
- -
Energy saving rate (% per year) - 1,1e - 1,5f 0,9g –
Energy saving in accordance with the EU Energy Efficiency Directive 
(petajoules cumulative 2014-2020)
- - - 520 - -
Energy saving resulting from measures in the Energy Agreement 
(petajoules)
- - - 68 
(2016:14)
- -
Total greenhouse gas emissions (megatonnes CO2 equivalents) 220 214 196h 171 168 155
Reduction in total greenhouse gas emissions in relation to 1990 (%) 1 4i 12 23 24 30
Greenhouse gas emission by non-ETS sectors (megatons CO2 
-equivalents)
- 129 102h 95 86 83
Energy-related employment (x1000 full-time equivalents) - 127 154 171 - -
Net additional employment resulting from the Energy Agreement, 
cumulative 2014-2020 (x1000 employment years)
- - - 91 - -
a) Source: CPB, Central Economic Plan 2016, Medium-term projections 2018–2021.  
b) Constant prices 2015. 
c) Value corrected for temperature.  
d) This includes the result of the recent tender for the wind park near Borssele. The other values that are impacted by this could not be adapted.  
e) Average 2000–2010.  
f) Average 2013–2020.  
g) Average 2021-2030.  
h) Preliminary estimate of emissions (Source: CBS, Pollutant Release and Transfer Register).  
i) Reductions in 2010 were relatively small because it was a relatively cold year. In 2009 and 2011, reductions were 9% and 10%, respectively. 
Source: ECN et al. (2016)








1 The figures that were earlier presented in the Economic 
radar for the sustainable energy sector are further 
developed and included in this publication.
2 Following the definitions of the SEEA Central Framework, 
the EGSS consists of companies and institutions that 
produce goods and services that measure, prevent, limit, 
minimise or correct environmental damage, resource 
depletion and resource deterioration. 
3 The environmental accounts are based on the resident 
principle, whereas the energy statistics are based on the 
territory principle. Accordingly, in the environmental 
accounts, all economic agents of a country are included 
regardless of whether they are operating within the national 
territory or abroad. Moreover, the environmental accounts 
base the economic sectors on ISIC classification (International 
Standard Industrial Classification), which was not done for 
the Energy Balance sheet. 
4 The positive contribution of the accounting information in 
the Energy Agreement has not gone unnoticed by Dutch 
policymakers. Recently, the government initiated an ex-ante 
evaluation of the Dutch circular economy programme in 
which links will be made between the national and 
environmental accounts with special emphasis on material 
flows. This evaluation will assess the effects of a circular 
economy on primary material use, greenhouse gas 
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Conclusions 
four
Environmental accounts can play an important role 
in all phases of the policy cycle
In both policy processes discussed in this report, the 
information from the environmental accounts proved to 
be highly relevant in the monitoring and policy 
preparation phases. They were important for describing 
the relationship between the economic structure and the 
water or energy problem. The consistency between the 
national accounts system and environmental accounts 
systems was essential, in this respect. It provided new 
insights into the key drivers of change, giving basic 
information that was necessary for designing the policies. 
Especially the monetary accounts and those on the 
environmental goods and services sector proved to be  
of high relevance in all phases of the policy cycle.  
The physical accounts on water and energy played a role 
in the phases of awareness raising and monitoring. In the 
policy preparation phase, the environmental accounting 
information especially played a role in the Energy 
Agreement and, albeit to a lesser degree, also in the 
implementation of the Water Framework Directive.  
For the environmental accounts to play such a role, the 
trustworthiness of the models and data as well as the 
research institutes involved must be undisputed. 
The level of applicability of environmental 
accounts varies between policy areas
The analysis showed that three factors seemed to affect 
the applicability of the environmental accounting data in 
the policy process: 1) the scale of the environmental 
problems, 2) the level at which decisions are taken, and 3) 
the type of policy measures (generally applicable versus 
specific and location-dependent measures). First, the 
policy measures implemented according to the Water 
Framework Directive rely much more on local data than 
those related to the Energy Agreement. A local water 
quality problem usually needs a local solution, for which 
local data are used to determine the appropriate measure 
or policy. Currently, the contribution of national or river-
basin-level accounting information is only limited, in this 
respect. The national character of energy policy, however, 
means that the economic sector in which an intervention 
is applied is more relevant than its location. The level of 
national and environmental accounts, therefore, seems 
to be better suited to address energy issues than to address 
the issues dealt with in the Water Framework Directive.
Second, in the Netherlands, water policy processes are 
much more decentralised than energy policy processes. 
Water policies have a long tradition of bottom-up water 
management in which water boards have a strong vote  
in investment decisions and local policy measures that 
apply to the water system. The water boards have a 
democratic structure, representing various types of local 
stakeholders. Much of the information in the 
environmental and national accounts does not match the 
geographical level at which decisions are made.  
Energy policies, on the other hand, have a more top-down, 
centralist tradition, in which national authorities make 
national policy that, generally, has no bearing on location. 
Interventions, in most cases, are targeted at households 
or firms, whose energy use and activities are already 
Effective policies depend on reliable information, including statistical information. Environmental 
accounts consist of statistical information that is particularly relevant for various policy areas, as 
these accounts form a consistent and systematic link between environmental and economic data. 
This report focuses on the role of environmental accounts in Dutch policy on energy and water 
– policy fields that are also high on the political agenda in the WAVES Partnership countries.







covered in the national and environmental accounts. 
Therefore, this accounting information applies more to 
the level at which energy policy is made than to that of 
water policy.
Third, the Water Framework Directive has resulted in 
numerous, often small and location- specific measures.  
A rather diffuse set of policy measures has been 
implemented, as the effectiveness of an intervention in 
the water system depends on the local physical and 
ecological context. Yet, this type of physical or ecological 
information, in many cases, cannot be derived from the 
system of environmental accounts, but rather from local 
investigations and analyses, and may have a partially 
qualitative character. Therefore, water accounting 
information is useful for national level evaluations and 
cost recovery assessments, but less so for assessing the 
impacts of specific physical interventions in the water 
system. On the other hand, the effectiveness of energy 
policy can usually be assessed in more general and 
quantitative terms. The type of information in the 
national and environmental accounts, thus, is more 
useful for energy policy analysis. 
These three factors justify the conclusion that the level  
of applicability of the information in the national and 
environmental accounts varies between policy areas. 
Whether or not these accounts provide the most 
appropriate information for policy analysis and policy 
advice depends on the type of problem, the level at which 
decisions are taken and the type of policy measure to be 
implemented. This should be taken into consideration 
when environmental accounts are compiled, or when 
they are used for policy analysis. Whether the same three 
factors also affect the applicability of NCA information for 
other natural capital issues was outside the scope of our 
study, but could be a subject for future research.
Policy analysis and modelling as a joint effort 
In both of the policy processes analysed, the information 
in the environmental accounts was used in a number of 
detailed economic and simulation models. As also 
indicated above, the models were more suitable for the 
energy policy process than for the water policy process. 
Yet, it also became evident that setting up suitable 
models and conducting relevant policy analysis is rather 
complex — not only from a technical perspective, as it 
requires detailed knowledge of the system to be analysed 
and both analytical and modelling skills, but also from an 
organisational perspective. The Dutch practice of policy 
analysis can be characterised as follows:
 − There is a division of tasks between, on the one hand, 
the institutes collecting and compiling (and sometimes 
also analysing and interpreting) the statistics and 
environmental and national accounts (in particular, 
Statistics Netherlands), and, on the other, the institutes 
using this information, among other things, for policy 
analysis and model building (in particular, PBL and ECN, 
as well as a number of environmental economic 
research and consultancy organisations). 
 − Despite this division, cooperation between the 
statistical and policy research institutes is growing.  
The annual National Energy Outlook, in which 
monitoring and forward looking scenario and 
instrument analysis are combined, is a good example. 
But there also are numerous other publications for 
which Statistics Netherlands cooperates with other 
institutes, as well (see Oosterhuis et al., 2016). 
 − Although the environmental statistics and accounts  
are currently playing a role in both water and energy 
policy-making, this did not just ‘happen’. First, it took a 
fair amount of time to develop and ensure the quality 
of environmental statistics and accounts, and 
subsequently a certain amount of time passed before 
the institutes and their data and analyses were accepted. 
It took a while before the issues that authorities faced 
could be identified and before they could be addressed 
in a way that provided authorities with genuine options 
to deal with them. Moreover, potential users of 
environmental accounts were not always aware of the 
possibilities or even the existence of these accounts. 
Producers of environmental accounts should not shy 
away from ‘advertising’ them and from taking 
initiatives to show their applicability, possibly in 
cooperation with interested researchers, policy 
analysts and policymakers. So, also here, dialogue 
between policymakers and policy analysts is necessary 
for revealing the issues at stake and the pros and cons 
of the policy analyses.
 − Due to the cooperation between institutes and their 
relationship with policymakers, it becomes more and 
more clear which of the data and indicators support 
policy analysis and modelling exercises.  
This cooperation helps Statistics Netherlands to 
improve their statistics and create demand for new, 
more detailed statistics and accounts. 
 − Key in the cooperation are the willingness to share 
data, transparency about data use and model 
assumptions, and a certain degree of independence by 
the institutes involved. When using information from 
the environmental accounts in analyses and models, 
assumptions have to be made and additional data, 
estimates and indicators are used.1 The assumptions 
may be sensitive to political interference if the 
institutes cannot operate independently. Coherence, 
standardisation and conventions are essential for the 
acceptance and usefulness of environmental accounts. 
This not only applies to the national level, but also to 
international cooperation and comparability. It is, 
therefore, important that these standards have been 




developed and are used as standards, internationally, 
e.g. within the UN, World Bank, IMF, OECD, and 
Eurostat.
Policy-making is often a ‘messy’ process. The above has 
shown that using the information from the environmental 
accounts to measure the magnitude of environmental 
problems and the possible or actual effects of policy 
interventions could make this process less messy. 
Evidence-based policy and transparency, to a certain 
extent, may depoliticise policy process and separate fact 
from fiction. This requires an institutional set-up that is 
characterised by cooperation between statistical 
organisations, policy analysts and policymakers, by 
transparency, trust and data sharing, and by mutual 
learning. By recognising these issues, integrating 
information from the environmental accounts into policy 
processes may occur more rapidly in the WAVES 
Partnership countries than could be observed in the 
Netherlands.
Note
1 Note that, without using the environmental accounting 
information, even more assumptions need to be made. 
With environmental and national economic accounting,  
the modellers at least have some reference material based 




32 | The application of natural capital accounting in Dutch energy and water policies
ECN, PBL, CBS and RVO (2015). Nationale Energieverkenning 
2015. ECN-O--15-033. Petten: Energy research Centre 
of the Netherlands; The Hague: PBL Netherlands 
Environmental Assessment Agency; The Hague: 
Statistics Netherlands; The Hague: Netherlands 
Enterprise Agency. 
ECN, PBL, CBS and RVO (2016). Nationale Energieverkenning 
2016. ECN-O--16-035. Petten: Energy research Centre 
of the Netherlands; The Hague: PBL Netherlands 
Environmental Assessment Agency; The Hague: 
Statistics Netherlands; The Hague: Netherlands 
Enterprise Agency. 
Ecorys (2012). Bekostiging waterbeheer. Wie betaalt welk deel 
van de EU KRW? Rotterdam, 23 November 2012.
Ecorys (2013). Baseline scenario’s KRW. Update sociaal-
economische ontwikkeling t.b.v. analyse Kaderrichtlijn Water. 
Rotterdam, 15 November 2013.
Edens B and Graveland C. (2014). Experimental valuation 
of Dutch water resources according to SNA and SEEA. 
Water Resources and Economics, 7: 66–81. 
European Commission (2003). Common Implementation 
Strategy for the Water Framework Directive (2000/60/EC). 
Guidance document no. 1. Economics and the environment 
– The Implementation Challenge of the Water Framework 
Directive. Produced by Working Group 2.6 – WATECO. 
Brussels.
Graveland C and Baas K. (2012). Improvement of the national 
water balance; Water stocks; feasibility of water balances per 
river basin, Final report on Eurostat Water Statistics Grant: 
Grant Agreement NO. 50303.2010.001–2010.564, Heerlen/
The Hague: Statistics Netherlands.
Graveland C. (2006). Dutch Water flow Accounts, with 
preliminary results for 2003 and 2004. The Hague/Heerlen: 
Statistics Netherlands.
Helpdesk water (2013). Belangrijke waterbeheerkwesties. 
http://www.helpdeskwater.nl/algemene-onderdelen/
structuur-pagina’/zoeken-site/@34859/belangrijke/ 
(accessed 4 October 2016).
House of Representatives (2011–2012). 31 239 Stimulering 
duurzame energieproductie, Motie van de leden Verburg en 
Samsom. The Dutch House of Representatives,  
Motion no. 109, The Hague.
KNMI (2016). Overzicht van de neerslag en verdamping 
in Nederland. https://www.knmi.nl/nederland-nu/
klimatologie/gegevens/monv#JONV (accessed  
4 November 2016).
Lindhout PE, Carette A and De Smedt P. (2015). 
Kostenterugwinning van waterdiensten in woelig 
water: bedenkingen bij het arrest C-525/12 van het Hof 
van Justitie bezien in rechtsvergelijkend perspectief. 
Tijdschrift voor Milieurecht 2015/1: 4–21.
References
Baas K and Graveland C. (2011a). Water abstraction and use at 
the river basin level, Final Report on EU Water Statistics Grant. 
The Hague/Heerlen: 201. 
Baas K and Graveland C. (2011b). Living with water: not without 
Water Statistics. Statistics Netherlands: The Hague, Proc. 
58th World Statistical Congress, 2011, Dublin (Session IPS094). 
http://2011.isiproceedings.org/papers/450236.pdf. 
Baas K and Graveland C. (2014). Exploring the National 
Groundwater Register and improving data on industrial water 
use, Final report Eurostat Water Statistics Grant 2012.  
The Hague /Heerlen: Statistics Netherlands.
Brouwer R, Hofkes M and Linderhof V. (2008). General 
equilibrium modelling of the direct and indirect 
economic impacts of water quality improvements 
in the Netherlands at national and river basin scale. 
Ecological Economics 66: 127–140.
Brouwer R, Schenau S and Van der Veeren R. (2005). 
Integrated river basin accounting in the Netherlands 
and the European Water Framework Directive. Statistical 
Journal of the United Nations ECE 22: 111–131.
CPB and PBL (2006). Welvaart en Leefomgeving: een 
scenariostudie voor Nederland in 2040. The Hague: PBL 
Netherlands Environmental Assessment Agency and 
CPB Netherlands Bureau for Economic Policy Analysis.
CPB and PBL (2015). Toekomstverkenning Welvaart 
en Leefomgeving. Nederland in 2030 en 2050: twee 
referentiescenario’s. The Hague: PBL Netherlands 
Environmental Assessment Agency and CPB 
Netherlands Bureau for Economic Policy Analysis.
De Bruyn SM, Koopman MJ, Van Lieshout M, Croezen HJ 
and Smit ME. (2014). Economische ontwikkeling energie-
intensieve sectoren. Report 14.7C19.57. Delft: CE Delft. 
De Haan M. (1998). Water in the Dutch national accounts: 
a ‘NAMWA’ for 1991. Netherlands official statistics: quarterly 
journal of the Central Bureau of Statistics, vol. 13,  
Autumn 1998, p. 9–22.
De Nederlandsche Bank (2016). Tijd voor transitie: een 
verkenning van de overgang naar een klimaatneutrale 
economie. Amsterdam: De Nederlandsche Bank.
ECN and PBL (2013). Het energieakkoord: wat gaat het 
betekenen? Inschatting van de gemaakte afspraken. Petten: 
Energy research Centre of the Netherlands, and  
The Hague: PBL Netherlands Environmental 
Assessment Agency. 
ECN, PBL, CBS and RVO (2014). Nationale Energieverkenning 
2014. ECN-O--14-036. Petten: Energy research Centre 
of the Netherlands; The Hague: PBL Netherlands 
Environmental Assessment Agency; The Hague: 
Statistics Netherlands; The Hague: Netherlands 
Enterprise Agency. 
33References | 
Statistics Netherlands (2015a). Green growth in the 
Netherlands 2015. The Hague/Heerlen: Statistics 
Netherlands.
Statistics Netherlands (2015b). Revisie energiebalans  
1995–2013. The Hague/Heerlen: Statistics Netherlands.
Statistics Netherlands (2015c). Revisie Hernieuwbare energie 
2015. The Hague/Heerlen: Statistics Netherlands. 
Statistics Netherlands (2015d). Methodebeschrijving NEV 
2015: economische indicatoren energievoorziening.  
The Hague: Statistics Netherlands.
Statistics Netherlands (2016a). Waterstromen in de 
Nederlandse economie. https://www.cbs.nl/nl-nl/ 
achtergrond/2016/12/waterstromen-in-de-
nederlandse-economie. Webarticle. 26-9-2016.  
The Hague: Statistics Netherlands. 
Statistics Netherlands (2016b). Fysieke Aanbod- en 
Gebruiktabel Water, 2008, 2010, 2012. Physical Supply 
and Use table for Water (SEEA-Water) https://www.cbs.
nl/-/media/_excel/2016/00/160222_psut_tabellen.xls, 
The Hague: Statistics Netherlands. 
Sterk (2013). Kostenterugwinning van waterdiensten. 
Aanvullende analyse milieukosten. Sterk Consulting and 
Bureau BUITEN, Leiden, November 2013.
Stone K, Dellink R, Linderhof V, Brouwer R and Icke J. 
(2006). De consequenties van de Kaderrichtlijn Water (KRW) 
op de Nederlandse economie en waterkwaliteit. Integratie 
van economie en waterkwaliteit modellen op nationaal 
niveau. WEMPA report 06. Amsterdam: Institute for 
Environmental Studies (IVM-VU).
Syncera Water B.V., Arcadis, Institute for Environmental 
Studies (IVM-VU) and Centrum voor Milieurecht (UvA) 
(2005). Verkenning argumentatielijnen fasering en doelverlaging 
(derogaties) Kaderrichtlijn Water. Delft: Syncera.
Ten Ham M. (2006). NAMWA 2004 – NAMWA 2005. Water 
in de nationale rekeningen. The Hague/Heerlen: Statistics 
Netherlands.
UN (2012). System of Environmental-Economic Accounting 
for Water. New York: United Nations, Department of 
Economic and Social Affairs, Statistics Division. 
UN, EU, FAO, IMF, OECD and The World Bank (2014). 
System of Environmental-Economic Accounting 2012, Central 
Framework. United Nations, European Union, Food 
and Agriculture Organization of the United Nations, 
International Monetary Fund, Organisation for 
Economic Co-operation and Development and  
The World Bank.
UNEP (2012). Measuring water use in a green economy.  
A Report of the Working Group on Water Efficiency 
to the International Resource Panel. United Nations 
Environment Programme.
Lodder BJH, Van den Berg AT and Graveland C. (2014). 
Waterrekeningen naar bedrijfstakken. Tijdreeksen 1976–2011. 
The Hague/Heerlen: Statistics Netherlands. 
Ministry of Transport, Public Works and Water 
Management (former) (1985). Indicatief 
Meerjarenprogramma Water 1985-1989. The Hague.
Ministry of Transport, Public Works and Water 
Management (former) (1998). Vierde Nota 
Waterhuishouding. Regeringsbeslissing. The Hague, 
December 1998.
Ministry of Transport, Public Works and Water 
Management (former) (2006). De strategische MKBA voor 
de Europese Kaderrichtlijn Water. The Hague, December 
2006.
OECD (2015). OECD Environmental Performance Reviews:  
The Netherlands 2015. OECD Publishing, Paris.
Oosterhuis F, Van der Esch S and Hoogervorst N. (2016). 
From Statistics to Policy: The development and application 
of environmental statistics and environmental accounts 
in the Netherlands. PBL Note 2433, The Hague: PBL 
Netherlands Environmental Assessment Agency. 
PBL (2008). Kwaliteit voor later. Ex ante evaluatie Kaderrichtlijn 
Water. The Hague: PBL Netherlands Environmental 
Assessment Agency.
PBL (2016). Balans van de Leefomgeving 2016: richting geven – 
ruimte maken [environmental assessment 2016  
(in Dutch)]. The Hague: PBL Netherlands Environmental 
Assessment Agency. 
Pieters A and Van Rossum M. (2014). Economic description of 
the North Sea for the Netherlands, 2005, 2008, 2010, 2011*. 
The Hague: Statistics Netherlands.
PRTR (2015). Emissieregistratie, definitieve emissiecijfers  
1990–2013. February 2015. 
Rijkswaterstaat (2005). Kostenterugwinning van 
waterdiensten in Nederland. RWS Waterdienst rapport 
2008.051, former Ministry of Transport, Public Works 
and Water Management, 11 April 2005.
Rijkswaterstaat (2013). Kostenterugwinning van waterdiensten 
2013. Eindrapport. Sterk Consulting and Bureau 
BUITEN, Leiden, December 2013.
SER (2012). Naar een energieakkoord voor duurzame energie. 
SER Advies 12/07, The Hague: SER. 
SER (2013). Energieakkoord voor duurzame groei. SER Rapport, 
The Hague: SER.
Statistics Netherlands (2011). Environmental accounts of 
the Netherlands 2011. The Hague/Heerlen: Statistics 
Netherlands.
Statistics Netherlands (2012). Renewable energy in the 
Netherlands 2010. The Hague/Heerlen: Statistics 
Netherlands. 
Statistics Netherlands (2013). Economic radar of the 
sustainable energy sector in the Netherlands 2008–2011 – 
Edition 2013. The Hague/Heerlen: Statistics Netherlands.
34 | The application of natural capital accounting in Dutch energy and water policies
Van Os EA, Michels R, Reinhard AJ and Van der Bolt FJE. 
(2008). Disproportionele maatregelen. Argumentatielijn en 
stappenplan. Alterra report 1727. Wageningen: Alterra.
Van Rossum, M., van Geloof, I. and Schenau, S. (2009). 
NAMWA 2009. Water in de nationale rekeningen (2006).  
The Hague: Statistics Netherlands.
Van Rossum M, Van Geloof I and Schenau S. (2010). 
NAMWA 2010. Water in de nationale rekeningen (2007).  
The Hague: Statistics Netherlands.
Verberk M and Van Rossum M. (2014). Economische 
beschrijving KRW deelstroomgebieden 2005, 2008, 2010, 
2011*. The Hague: Statistics Netherlands.
Verdonk M and Wetzels W. (2012). Referentieraming energie 
en emissies: actualisatie 2012. Energie en emissies in de 
jaren 2012, 2020 en 2030. The Hague: PBL Netherlands 
Environmental Assessment Agency.
Verschuren S, Graveland C, Geertjes K, Baas K and 
Kaashoek R. (2016). Methodological description of extending 
the Materials Monitor with Water Accounts. The Hague: 
Statistics Netherlands. 
Vuik J and Van Rossum M. (2010). Economic description of 
the North Sea for the Netherlands. The Hague: Statistics 
Netherlands.
Zijp MC, Durand-Huiting AM, Van der Linden AMA, Van 
Wijnen HJ and Van Rijswick HFMW. (2007). Methodiek 
voor toepassing van fasering en doelverlaging op grondwater. 
RIVM Report 607300002/2007. Bilthoven: National 
Institute for Public Health and the Environment (RIVM).
Van der Aa M, Tangena B, Wuijts W and De Nijs T. (2015).  
Voldoende grondwater voor de drinkwatervoorziening 
in 2040? H2O-Online, 26 August 2015,  
https://www.h2owaternetwerk.nl/index.php/
vakartikelen/448-voldoende-grondwater-voor-de-
drinkwatervoorziening-in-2040 (accessed 1 October 
2016).
Van der Arend S, Broekhans B and Van der Veeren R. 
(2010). Heldere analyses, heldere besluiten, helder 
water? Economische analyse als instrument in 
het stroomgebiedbeheer. In: S. van der Arend, L. 
Santbergen, M. Wiering, and J. Behagel (ed.), Tien Jaar 
Ervaring met de Europese Kaderrichtlijn Water: Ambities en 
Ambivalenties. Eburon, Delft, p. 125–134.
Van der Bolt F, Van den Bosch R, Brock T, Hellegers 
P, Kwakernaak C, Leenders D, Schoumans O and 
Verdonschot P. (2003). AQUAREIN. Gevolgen van de 
Europese Kaderrichtlijn Water voor landbouw, natuur, recreatie 
en visserij. Alterra report 835, Wageningen: Alterra.
Van der Stegen RHM. (2002). NAMWA 2002. Water in de 
nationale rekeningen. The Hague: Statistics Netherlands.
Van der Veeren R, Brouwer R, Schenau S and Van der 
Stegen R. (2004). NAMWA: A new integrated river basin 
information system. RIZA report 2004.032. Lelystad: 
Rijkswaterstaat, former Institute for Inland Water 
Management (RIZA), and Statistics Netherlands.
Van der Veeren R. (2010). Different cost-benefit analyses 
in The Netherlands for the European Water Framework 
Directive. Water Policy 12 (5): 746–760.
Van Gaalen F, Tiktak A, Franken R, Van Boekel E, Van 
Puijenbroek P and Muilwijk H. (2015). Waterkwaliteit nu 
en in de toekomst. Eindrapportage ex ante evaluatie van de 
Nederlandse plannen voor de Kaderrichtlijn Water.  




AEA Air Emission Accounts
CCS Carbon Capture and Storage
EPEA Environmental Protection Expenditure Account
IWRM Integrated Water Resources Management
MSFD Marine Strategy Framework Directive
NAMWA National Accounting Matrix including Water Accounts
NAMWARiB NAMWA for River Basins
NCA Natural Capital Accounting
NEV National Energy Outlook
PoMs Programmes of measures  
RBMP River Basin Management Plan
SDG Sustainable Development Goal
SEEA System of Environmental-Economic Accounting
SEEA-CF SEEA Central Framework
SDG Sustainable Development Goal
SNA System of National Accounts
WAVES Wealth Accounting and the Valuation of Ecosystem Services
WEMPA Water Economic Modelling for Policy Analysis
WFD Water Framework Directive
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Appendix 1
People interviewed
Interviews for the Energy Agreement:
 − Foppe de Haan – SER – Social and Economic Council of 
the Netherlands
 − Pieter Boot – PBL – PBL Netherlands Environmental 
Assessment Agency
 − Ton van Dril – ECN – Energy research Centre of the 
Netherlands
Interviews for the Water Framework Directive
 − Rob van der Veeren – Rijkswaterstaat, Ministry of 
Infrastructure and the Environment
 − Paul Baggelaar – AMO-Icastat
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Appendix 2
Certain applications of water statistics and water accounts in water policy
Issues Water statistics / 
Water accounts*: 
Physical






Use in policy 
cycle, phase2
Safety against major flooding (risk/damage):
Risk of Flooding No statistics; 
Population at risk 
during major flooding
Effected population; Nat.
Acc., economic loss in 
situations of flooding
All N; P 1/2/5
Potential damage/costs 
related to flooding
No statistics (Regional) economic 
statistics; economic 
performance of area 
under threat
All N; P 1/2/5
Flood prevention; Costs 
of preventive measures
No statistics Investments/public 
expenditure on dams, 
dykes, barriers, etc.
Public sector N 4
Flooding related to 
Climate Change (CC)
No statistics Env. expenditure on 
mitigation adaptation CC
Public Sector N 4
Water drainage flooding
Local flooding caused by
 
- Heavy rainfall 
- Soil Subsidence










Economic damage / 












High groundwater levels 
due to a decrease in 
the amount of water 
abstracted
No statistics Property values, over 
time; (public) costs of 
continued abstractions
Public sector N 2/5











Agriculture; transport N 2/5
Decoupling paved 
areas from storm drain 
system




  N; P 4
Lack of water resources; water use
Water use; water supply - Statistics on use 





- Statistics on use 




- Total water 
consumption**, 
Physical water trade 
balance
- Value of use and 
supply of tap water, 
production value 
- Tap water use per 
capita; use efficiency
- Value of use and 
supply tap water, 
production value 
- Water use efficiency 
- Water trade balance; 
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Issues Water statistics / 
Water accounts*: 
Physical






Use in policy 
cycle, phase2
Water use (in-situ) in 
thermoelectric power 
plants
Use of cooling water; 
Energy statistics 
(production)
Production value / 
value added; Ecosystem 











of hydropower in 
Renewable Energy
Energy sector N 4/5







Value of groundwater 
stocks and various 
groundwater flows
Not specific N 1/5






Costs of research; costs 
of innovation
Not specific N 1/5
Abstraction of water - Abstraction of fresh 
groundwater and 
surface water; by 
sector
 
- Abstraction of 
marine water
- Ecosystem service 
(water); Economic 











































- Water balance: 
Total amount of 
water returned to 
the environment 
- Nat.Acc./PS: transfers 




taxes related to 
infrastructure
- Value of export and 
import of water; value 
of losses 
- Water balance: Total 
amount of water 










































in agriculture and 
horticulture
Area irrigated / non-
irrigated; Abstraction 
for irrigation




Desiccation of nature 
conservation areas
Abstraction; resource 
(stocks); internal flow; 
water exploitation
Value, valuation Nature N 4/5
Low water levels in 
rivers hampers water 
transportation
No statistics, affecting 
barge kilometres









production costs, value 
added




e.g. at the North Sea, 
coastal areas, rivers
Value generated, e.g., 
at the North Sea, coastal 
areas, rivers
  N 1/2/5
Development of quality 
of life connected to 
water
Various statistics/
accounts, e.g. on 
leisure
Various statistics/  




Issues Water statistics / 
Water accounts*: 
Physical











or surface water by 
substances 













- emitted from diffuse 
sources
- transferred from air 
or soil to water
 
- Urban sewerage 
systems; residential 
connection rate 
- WW sewerage 
systems;










- No statistics; PRTR 
uses activity data




- Supply of WW to 
sewerage system; 




related to NACE 37
- Nat.Acc.: sewerage 
tax; water pollution 
levies;  




- Nat.Acc.: economics; 
production value, 
value added 





























N; W B; P
 




























Release of heat (cooling 
water)
Abstraction of 
surface water; Energy 
statistics
Nat.Acc.: water pollution 
levies; Monetary Energy 
Statistics
Power plants; industry N: RBD 1/4/5
Biological 
contamination
No statistics No statistics; Nat.Acc.: 










Regional Water accounts, 
NAMWARIB
Whole economy N; RBD 1/4/5
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Issues Water statistics / 
Water accounts*: 
Physical






Use in policy 
cycle, phase2
Water quality
Salt intrusion Abstraction 
and recharge of 
groundwater







Water pollution induced 
human / animal health 
problems
No statistics Nat.Acc.: Sewerage 




Quality / Swimming 
(bathing) Water Quality
No statistics No statistics  
Aquaculture / fish 
farming / fishery
Production value Production value Agriculture; 
recreation; nature
1
Polluted sediments; No statistics; No statistics;  
Changes in morphology; 
canalization of water 
breaches
No statistics no statistics
1) Abbreviations: RBD = River Basin District; WB = Waterboard; P = Provinces (NUTS-2); PWS = Public Water Supply companies. 
2) Abbreviations: 1. = Agenda setting; 2 = Policy formulation; 3 = Adoption / decision; 4 = Implementation of measures; 5. = Evaluation.
Nat.Acc. = National Accounts; EGSS = Environmental Goods and services Sector (part of satellite accounts: environmental accounts);  
EA = Environmental Accounts; NO = Not available; WW = Wastewater; WVO (Dutch acronym for Wet verontreiniging oppervlaktewater)  
= Surface Water Pollution Act; PS = Production statistics;
* Can be a problem / issue itself or on related drivers, pressures, state, impact response from the DPSIR framework.
** Total water consumption: difference between total water supply and total water use.
*** Total net return of water / returned water: is water before or without use.
Source: Baas and Graveland, 2011b.
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